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INTRODUCTION 

Mc Henry  County  lies  approximately  40  miles  northwest  of  Chicago. 
It  has  a  total  population  of  111,555  and  a  land  area  of  approximately  611 
square  miles.   The  eastern  portion  of  McHenry  County,  especially  along  the 
Fox  River,  is  rapidly  developing  into  a  major  commercial  and  industrial 
area.   The  western  portion  of  the  county  remains  primarily  rural. 

Hackett  and  McComas  (1969)  compiled  a  report  entitled  "Geology 
for  Planning  in  McHenry  County"  (Illinois  Geol.  Survey  Circ.  438).   Maps  of 
surflcial  deposits,  principal  terrains,  and  ground-water  conditions  included 
in  the  Hackett  and  McComas  report  have  been  updated  for  this  report  by  using 
new  information  and  a  new  mapping  approach.   The  new  approach  incorporates 
a  three-dimensional  view  to  a  depth  of  20  feet  (6  meters).  This  report  also 
includes  a  number  of  interpretive  maps  not  found  in  the  earlier  study. 

For  this  report,  the  surficial  geology  mapping  was  first  compiled 
in  detail  on  7V  U.  S.  Geological  Survey  Topographic  Quadrangle  sheets  which 
have  a  scale  of  1:24,000  and  then  reduced  to  a  1:62,500  scale  county  base 
generated  by  the  ILLIMAP  system.   Units  less  than  40  acres  in  extent  were 
eliminated  from  the  reduced  map.   Various  types  of  data  have  been  utilized 
for  mapping  surficial  materials,  including  field  observations  and  laboratory 
studies  of  samples,  logs  and  sample  descriptions  of  water  wells  and  engi- 
neering borings,  test  data  from  engineering  borings,  previously  published 
and  unpublished  reports,  and  USDA  Soil  Conservation  Service  soils  maps. 
Interpretive  maps  include  five  maps  detailing  conditions  for  various  waste 
disposal  practices;  maps  of  ground  water,  sand  and  gravel,  rock,  clay,  and 
peat  resources;  and  three  maps  of  limitations  for  land  use.   Criteria  and 
methods  for  both  the  geologic  materials  maps  and  the  interpretive  maps  are 
described  in  volume  1. 
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GEOLOGY 


In  McHenry  County,  the  drainage,  topography,  and  unconsolidate'! 
surficlal  materials  are  mainly  the  result  of  the  action  of  glacial  Ice  and 
running  water.   The  layered  bedrock  lies  below  these  unconsolidated  sur- 
ficlal deposits,  ranging  from  more  than  300  feet  (90  meters)  along  the 
Marengo  Ridge  in  the  western  section  of  the  county  to  less  than  10  feet 
(3  meters)  in  two  small  areas  in  the  southwest  corner  of  the  county.   Tlie 
undulating  bedrock  topography  in  the  western  portions  of  the  county  can  be 
attributed  to  deep  dissection  by  ancient  streams  and  tributaries  of  the 
Troy  bedrock  valley  system  (McGinnis,  Kempton  and  Heigold,  1963). 

The  bedrock  consists  of  Silurian-age  Racine  Dolomite  and  Ordovlc lan- 
age  Maquoketa  Shale  and  Galena-Plat teville  Dolomite.   The  general  stratig- 
raphy and  age  relationships  of  both  the  glacial  deposits  and  bedrock  are 
shown  in  Figures  1  and  2  in  volume  1.   Detailed  descriptions  of  the  bedrock 
geology  can  be  found  in  Buschbach  (1964)  and  Willman  (1973)  while  a  summary 
of  the  bedrock  geology  can  be  found  in  Willman  (1971). 

Glacial  and  Unconsolidated  Surficial  Deposits 
The  unconsolidated  surficial  deposits  are  mapped  to  a  depth  of 
20  feet  (6  meters)  on  plate  1.   The  legend  on  plate  1  lists  the  surficial 
deposits  in  stratigraphic  order  with  the  oldest  at  the  bottom  and  the 
youngest  at  the  top.   For  convenience,  Table  1  in  the  text  of  volume  1  lists 
the  unconsolidated  deposits  in  alphabetical  order.   The  cross  sections  on 
plate  5  show  the  physical  relations  of  the  deposits  to  each  other.   In  this 
report,  the  deposits  are  described  in  groupings  of  similar  materials:   till, 
glacial  sand  and  gravel,  glacial  lake  and  wind-blown  deposits,  and  recent 
deposits. 
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Geologic  mapping  in  McHenry  County  was  made  more  difficult  because 
of  sparse  subsurface  data  and  the  presence  of  several  large  areas  that  are 
comprised  of  a  complex  of  highly  variable  units.   These  areas  were  intensely 
influenced  by  fluvio-glacial  drainage  which  eroded  and  deposited  the  sedi- 
ments in  a  very  active  environment.   One  of  these  areas  occurs  in  a  north- 
east to  southwest  trend  through  the  entire  central  portion  of  the  county 
where  large  areas  of  lake  sediments  (ec,  ed)  and  glacial  outwash  (wh-o)  have 
been  mapped.   Another  complex  area  occurs  in  the  south-central  portion  of 
the  county  where  the  Tiskilwa,  Yorkville,  and  Haeger  Till  Members  all  con- 
verge within  20  feet  (6  meters)  of  the  surface;  all  three  till  members  havr 
variable  thickness  and  extent.   Other  complex  areas  occur  locally  through- 
out the  county,  west  of  Harvard,  and  along  the  Lake  County  border. 

Till 
The  physical  and  mineralogical  properties  of  geologic  units  in 
McHenry  County  are  summarized  in  Table  1.   Till  comprises  about  50  percent 
of  the  geologic  materials  mapped  within  20  feet  (6  meters)  of  the  surface 
in  McHenry  County.   The  relationship  between  different  tills  are  shown  in 
the  cross  sections  on  pl^fe  5.   Tills  which  are  present  near  land  surface 
in  one  region  of  the  county  may  be  deeply  buried  under  younger  tills  in 
other  regions  of  the  county.   The  cross  sections  also  show  how  the  thickness 
of  the  tills  vary  across  the  county  and  also  show  regions  where  some  tills 
do  not  occur. 

Winnebago  Formation 

Tills  of  the  Winnebago  Formation  occur  within  20  feet  (6  meters) 
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Data  for  aeveral  of  these  unite  are  not  available  for  saaplea  froa  Mc Henry  County, 
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of  the  land  surface  vest  of  the  Marengo  Ridge  in  the  extreme  western  por- 
tion of  McHenry  County.   The  Winnebago  Formation  generally  occurs  below 
20  feet  (6  meters)  across  the  western  two-thirds  of  the  county  but  may  be 
locally  discontinuous. 

Argyle  Till  Member  (wia) .   The  Argyle  Till  Member  is  the  oldest  recognized 
till  unit  of  the  Winnebago  Formation  in  McHenry  County.   It  is  typically  a 
pinkish  tan  to  salmon  colored  sandy  loam  till.   Argyle  Till  is  distinguished 
from  the  underlying  sandy  pink  till  units  by  mineralogic  data  from  repre- 
sentative samples.   This  till  is  present  within  20  feet  (6  meters)  of  the 
surface  in  the  northwest  corner  of  the  county  and  occurs  discontinuously 
throughout  the  western  half  of  the  county.   Argyle  Till  typically  averages 
40  feet  (12  meters)  in  thickness  in  the  western  portion  of  the  county  and 
thins  toward  the  east. 

Capron  Till  Member  (wic) .   The  Capron  Till  is  the  uppermost  till  member  of 
the  Winnebago  Formation.   It  is  the  surficial  deposit  in  the  extreme  western 
portion  of  the  county  west  of  the  Marengo  Ridge  where  it  occurs  in  a  series 
of  eroded  morainic  ridges.   Capron  Till  is  also  fairly  widespread  in  the 
subsurface  of  the  western  half  of  the  county.   It  generally  averages  less 
than  30  feet  (9  meters)  thick  and  tends  to  thin  to  the  east.   Capron  Till 
is  a  reddish-brown  to  pinkish-grey  sandy  clay  loam  till.   Locally,  Capron 
Till  may  have  an  associated  ablation  phase  which  consists  of  thin  and  dis- 
continuous deposits,  usually  less  than  10  feet  (3  meters)  thick,  of  poorly 
sorted  sand,  gravel,  till  and  water-laid  materials.   The  ablation  deposits 
overlie  the  main  till  body.   The  mechanism  by  which  ablation  deposits  are 
formed  is  discussed  in  volume  1  of  this  report.   The  Capron  Till,  like 
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other  pink  tills  of  the  area,  is  difficult  to  distinguish  in  the  subsurface 
without  mineralogical  and  textural  data.   When  at  the  surface,  the  till  con- 
tains a  deeply  leached  soil  profile.   Capron  Till  has  an  associated  basal 
outwash  (wic-o,  Capron  outwash)  which  can  be  up  to  30  feet  (9  meters)  thick 
and  is  comprised  of  coarse  sands  and  gravel.   This  outwash,  when  present, 
separates  the  Argyle  and  Capron  Tills. 

Wedron  Formation 

Tiskilwa  Till  Member  (wt).   The  Tiskilwa  Till  is  the  thickest  and  most  con- 
tinuous till  unit  in  McHenry  County.   The  moraine  of  this  till  forms  a 
prominent  ridge  (Marengo  Ridge)  trending  north-south  about  6  miles  (10 
kilometers)  east  of  the  western  edge  of  the  county.   In  the  morainic  area, 
the  till  is  as  much  as  200  feet  (60  meters)  thick.   East  of  the  moraine, 
the  till  has  an  undulating  topographic  surface  which,  although  overlain  by 
younger  units,  frequently  occurs  within  20  feet  (6  meters)  of  the  land 
surface.   East  of  the  moraine,  the  Tiskilwa  varies  from  50  to  100  feet  (15- 
30  meters)  thick.   The  till  thins  and  becomes  discontinuous  further  to  the 
east  with  a  thickness  of  20  feet  (6  meters)  or  less  near  the  Fox  River.   It 
also  thins  over  bedrock  highs  in  the  subsurface.   The  Tiskilwa  Till  is  a 
reddish-brown  to  reddish-grey  sandy  silt  till  and  is  very  uniform  in  com- 
position.  It  has  an  associated  ablation  phase,  mapped  as  wt-a.   The  abla- 
tion phase  which  is  commonly  browner,  contains  sand  and  gravel  and  is  more 
variable  than  the  typical  Tiskilwa  Till.   It  appears  within  20  feet  (6  meters) 
of  the  land  surface  in  the  south-central  section  of  the  county  (see  cross 
section  D-D'  on  plate  5).   The  ablation  deposits  arc  commonly  less  than  30 
feet  (9  meters)  thick.   Along  a  portion  of  the  fron  of  the  Marengo  Ridge, 
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a  flow-type  deposit  of  ablation  till  Is  present  which  was  deposited  by 
downelope  gravity  movements  and  partially  burled  by  vounger  outwash. 
Yorkvllle  Till  Member  (wy).   Yorkvllle  Till  Is  present  within  20  feet  (6 
meters)  of  the  land  surface  within  a  northeast-southwest  trending  area  in 
the  south  central  portion  of  the  county.   It  is  a  fine-grained,  silty 
clay  to  clay  loam  till  with  a  grayish-brown  to  browni sh-gray  color  which 
weathers  to  an  olive  gray  to  olive  brown.   The  till  is  usually  less  than 
50  feet  (15  meters)  in  thickness.   In  the  central  portion  of  McHenry  County, 
the  Yorkvllle  Till  has  a  patchy  distribution  and  is  sometimes  incorporated 
in  the  overlying  Haeger  Till  Member  as  till  lenses  or  mixed  zones.   When 
it  occurs  at  the  surface  in  McHenry  County,  the  York/ille  Till  is  associated 
with  an  overlying  gravelly  and  sandy  textured  ablation  phase  which  is  com- 
monly 5  feet  (1.5  meters)  thick.   The  ablation  area  may  locally  include 
lenses  and  patches  of  lacustrine  and  outwash  materials.   The  Yorkvllle  Till 
thins  to  the  north  and  east  and  abruptly  terminates  to  the  west  along  the 
Mar sallies  and  Huntley  Moraines. 

Haeger  Till  Member  (wh) .   The  Haeger  Till  is  a  yellowish-brown,  silty,  sandy 
loam  till  which  is  the  surficial  deposit  of  a  major  portion  of  northeastern 
McHenry  County.   It  is  associated  with  and  underlain  by  a  fairly  thick  and 
extensive  proglacial  outwash.   It  is  frequently  a  thin  and  discontinuous 
blanket  over  the  outwash.   The  till  varies  from  0  to  30  feet  (9  meters)  in 
thickness,  being  thickest  in  the  northern  uplands  and  at  Its  terminus.   The 
western  margin  is  marked  by  the  West  Chicago  Moraine  which  lies  on  the  east 
side  of  the  Marengo  Ridge.   There,  the  Haeger  Till  Member  is  associated  with 
hummocky  stagnation  features  comprised  of  hills  and  ridges  of  outwash  sand 
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and  gravel  and  poorly  drained  lowlying  areas  of  waterlaid  materials,  modern 
accretion  gley  and  peat.   The  eastern  margin  of  the  Haeger  parallels  the 
Yorkville  Till  in  the  central  section  of  the  county  (see  plate  1). 
Wadsworth  Till  Member  (w) .   The  Wadsworth  Till  is  present  only  in  the  ex- 
treme eastern  portion  of  McHenry  County  along  the  Lake  County  border.   It 
is  a  very  clayey,  grey  till  which  contrasts  sharply  with  the  underlying 
Haeger  outwash. 

Glacial  Sand  and  Gravel 

Much  of  the  sand  and  gravel  outwash  deposits  of  McHenry  County 
can  be  stratigraphically  and  mineralogically  associated  with  given  till 
units.   These  deposits  include  the  extensive  and  continuous  Haeger  outwash 
(wh-o)  and  the  Capron  outwash  (wic-o).   Both  outwashes  are  considered  here 
to  be  pro-glacial  outwashes.   The  outwashes,  as  shown  in  the  cross  sections, 
plate  5,  converge  in  the  subaurface  in  the  eastern  portion  of  the  county. 
The  Haeger  outwash  in  the  eastern  portion  of  McHenry  County  is  as  much  as 
100  feet  (30  meters)  thick,  and  overlies  older  outwashes.   They  are  difficult 
to  separate  without  precise  stratigraphic  and  mineralogic  data.   The  Haeger 
outwash  thins  to  the  west  and  southwest  where  it  overlies  the  Tiskilwa  and 
Yorkville  Tills.   The  Haeger  outwash  is  the  surficiaL  unit  where  the  over- 
lying Haeger  Till  is  absent.   West  of  the  western  margin  of  the  Haeger  Till 
(the  West  Chicago  Moraine),  the  surficial  outwash  becomes  a  member  of  the 
Henry  Formation.  Arbitrarily,  a  vertical  "cutoff"  la  stratigraphic  nomen- 
clature, is  made  in  the  subsurface  in  this  area  between  outwash  mapped  as 
Henry  Formation  and  the  Haeger  outwash. 

The  Capron  outwash  is  a  fairly  continuous  subsurface  unit  in  the 
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western  portion  of  the  county.   It  underlies  the  Capron  Till  and  younger 
units.   Toward  the  east,  the  outwash  merges  in  the  subsurface  with  the 
younger  Haeger  outwash.   Capron  outwash  averages  about  30  feet  (9  meters) 
thick. 

In  the  cross  section  (plate  5) ,  additional  sand  and  gravel  deposits 
are  shown  to  be  present  in  the  subsurface.   These  cannot  be  related  to  a 
particular  till  but  are  generally  categorized  as  Wedron  and  Winnebago  or 
older  outwashes. 

Henry  Formation 

Different  types  of  surficial  outwash  are  recognized  in  McHenry 
County  according  to  the  lithology  and  mechanism  of  deposition.  The  sur- 
ficial outwash  deposits ,  other  than  the  Haeger  outwash,  are  assigned  to 
one  of  three  members  of  the  Henry  Formation. 

Valley  Train  Deposits  (Mackinaw  Member,  hm) .   The  Mackinaw  Member  consists 
of  generally  clean,  medium  textured  sand  and  gravel  that  was  deposited 
within  the  valleys  of  the  Fox  River  and  the  Kishwaukee  River  by  meltwater. 
These  deposits  seldom  exceed  20  feet  (6  meters)  in  thickness  and  are  basi- 
cally recognized  by  their  topographic  and  stratigraphic  expression. 
Outwash  Plains  (Batavia  Member,  hb) .   The  Batavia  Member  is  composed  of 
clean  sands  and  gravels  deposited  by  meltwater  on  broad  plains  in  front  of 
glaciers.   Coarse  textured  sands  and  gravels  were  deposited  in  an  extensive 
outwash  plain  west  and  southwest  of  the  Haeger  and  Tiskilwa  margins  where 
it  ranges  from  10  to  80  feet  (3  to  24  meters)  thick.   An  outwash  plain, 
usually  less  than  20  feet  (6  meters)  thick,  also  occurs  in  a  small  portion 
along  the  eastern  border  of  McHenry  County  beyond  the  margin  of  Wadsworth 
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Till.   Along  the  Klshwaukee  and  Fox  Rivers,  these  deposits  grade  Into  the 
valley  trains  of  the  Mackinaw  Member.   Where  the  younger  surficial  outwashes 
definitely  overlie  older  outwash  units,  they  are  mapped  as  hb/vlc-o  and 
hb/wh-o. 

Karnes  and  Eskers  (Wasco  Member,  hv) .   The  Wasco  Member  consists  of  poorly 
sorted  sand  and  gravel  deposits  that  occur  In  high  hills,  mounds  and  knobs 
deposited  by  meltwaters  cascading  either  off  the  ice  front  or  into  holes, 
crevasses  and  tunnels  in  the  ice.   These  ice  contact  deposits  are  mapped  as 
the  Wasco  Member.   The  Wasco  Member  consist  of  hills  or  linear  ridges  that 
are  partly  or  wholly  sand  and  gravel  and  consists  of  variable  amounts  of 
clay  and  silt.   They  occur  mainly  along  the  extreme  eastern  portion  of  the 
county.   These  deposits  are  also  found  in  the  central  portion  of  McHenry 
County  where  they  are  underlain  by  Yorkville  Till  and  associated  with  the 
Haeger  advance  and  in  a  few  areas  in  the  extreme  northwest  portion  of  the 
county. 

Glacial  Lake  and  Wind-Blown  Sediments 

The  surficial  materials  of  McHenry  County  include  sediments  de- 
posited in  glacial  lakes.   Quiet-water  lacustrine  sediments  are  predominately 
silts  and  clays.   These  deposits  are  the  Carmi  Member  (ec)  of  the  Equality 
Formation.   They  are  yellow  grey  to  grey  brown  to  reddish  brown,  faintly 
bedded  to  massive,  with  a  uniform  texture  and  may  contain  some  organic 
material.   Thickness  of  the  Carmi  Member  seldom  exceeds  15  feet  (4.5  meters) 
in  McHenry  County.   Extensive  deposits  are  found  throughout  the  central 
portion  of  the  county  and  on  its  far  eastern  side  bordering  Lake  County. 

Along  glacial  lake  shorelines  and  glacial  streams  mouths,  the 
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lacustrine  deposits  become  coarser  textured  and  Include  fine  to  medium  sands, 
silts  and  some  clay.   These  deposits  are  Included  In  the  Dolton  Member  (ed) 
of  the  Equality  Formation.   The  Dolton  Member  Is  mapped  In  only  one  loca- 
tion In  northeastern  McHenry  County. 

Wind-blown  loess  deposits,  as  described  In  the  general  report, 
are  found  as  a  thin  veneer  over  the  surface  of  McHenry  County.   The  youngest 
loess,  the  Richland  Loess,  covers  much  of  the  county  but  commonly  does  not 
exceed  3  feet  (.9  meter)  in  thickness.   Loess  may  locally  exceed  3  feet  in 
thickness  in  areas  west  of  the  Marengo  Ridge  where  Richland  Loess  overlies 
older  loess.   Because  they  are  generally  less  than  3  feet  (.9  meter)  thick, 
loess  deposits  were  not  mapped  in  McHenry  County. 

Other  Sediments 
In  addition  to  glacial  sediments,  recent  geologic  surficial 
materials  are  present  in  McHenry  County.   Alluvial  deposits,  mapped  collec- 
tively as  Cahokia  Alluvium  (c),  may  contain  some  organic  material,  silt, 
clay,  sand9  and  sometimes  gravel.   It  is  found  along  many  streams  in  McHenry 
County.   Recent  sediments  are  also  found  in  shallow,  poorly-drained  depres- 
sions and  along  stream  valleys  where  they  accumulated  as  a  result  of  slope- 
wash  and  other  downslope  gravity  movements.   Such  modern  deposits  are  re- 
ferred to  either  as  accretion  gley  (ag)  in  isolated  depressions,  or,  where 
they  may  grade  into  predominately  organic  peat  or  muck  deposits,  as  Grays- 
lake  Peat  (gl). 

TERRAINS 

The  landscape  in  McHenry  County  has  been  subdivided  into  three 


-  12  - 

basic  terrains:   uplands,  plains  and  lowlands,  listed  as  A,  B  and  C  respec- 
tively on  plate  2.   These  terrains  were  identified  on  the  basis  of  relative 
elevation,  slope  characteristics,  and  the  sequence  and  character  of  under- 
lying material.   Plate  2  departs  somewhat  from  plate  IB,  Principal  Terrains, 
by  Hackett  (Hackett  and  McComas,  1969).   Hackett's  map  was  prepared  to  aid 
in  summarizing  the  geologic  and  topographic  relationships  to  provide  "the 
basis  for  identifying  those  areas  in  which  the  conditions  relating  to  re- 
source development  and  land  use  are  likely  to  be  similar."  Although  the 
map  (plate  2)  prepared  for  this  report  can  be  modified  to  accomplish  the 
same  purpose,  its  basic  intent  was  to  aid  in  preparing  other  interpretive 
maps  for  this  study.   Therefore,  whereas  Hackett's  map  used  only  two  basic 
subdivisions  of  uplands  and  lowlands,  it  was  deemed  necessary  for  this  study 
to  subdivide  Hackett's  "uplands"  into  two  categories  based  mainly  on  eleva- 
tion and  local  relief.   The  lowland  areas  are  basically  the  same  as  Hackett's 
although  portions  have  been  included  in  area  B  (plains)  on  plate  2. 

In  McHenry  County  the  upland  areas  (A) ,  generally  the  highest 
areas  of  the  region,  are  principally  morainal  ridges  or  partially  dissected 
highlands  where  slopes  frequently  range  from  4  to  7  percent  and  occasionally 
may  be  up  to  15  percent.   Upland  areas  are  common  throughout  McHenry  County 
(plate  2)  and  cover  more  area,  about  one-half,  than  in  any  of  the  other 
five  counties  in  the  Chicago  Metropolitan  Area.   They  are  underlain  princi- 
pally by  the  Capron  Till  Member  (Winnebago  Formation)  in  the  northwestern 
corner  of  the  county  and  by  the  Tiskilwa  and  Haeger  Till  Members  in  the 
northern  and  central  portions  of  the  county.   In  the  eastern  third  of  the 
county  where  the  Haeger  Till  is  thin  and  patchy,  Haeger  outwash  may  directly 
underlie  the  uplands. 
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Elevations  of  the  upland  areas  generally  range  from  approximately 
900  feet  (290  meters)  in  large  areas  of  the  county  to  greater  than  1150 
feet  (350  meters)  above  sea  level  northeast  of  Harvard.   The  highest  point 
in  the  six  northeastern  counties,  1189  feet  (360  meters),  is  located  about 
4*$  miles  (2.8  kilometers)  northeast  of  Harvard  and  about  2^  miles  (1.4  kil- 
ometers) west-northwest  of  Alden  (NVft;  NE*s  Section  17,  T.  46  N.  ,  R.  6  E.), 
along  the  crest  of  the  West  Chicago  Moraine  (composed  of  Haeger  Till)  where 
it  overlaps  the  backslope  of  the  Marengo  Ridge  (Tiskllwa  Till). 

Areas  designated  as  plains  (area  B)  cover  about  one-fourth  of  the 
county.   Large  areas  occur  in  the  southern  one-third  and  the  north-central 
and  northwestern  portions  of  the  county.   In  the  southern  portion  of  the 
county  the  plains  are  underlain  mainly  by  outwash  (Batavia  Member,  Henry 
Formation),  the  Yorkville  Till  or  the  Capron  Till.   To  the  north  they  are 
underlain  mainly  by  till  or  outwash  of  the  Haeger  Till  Member  and  locally 
by  fine  textured  lake  sediments  (Carmi  Member,  Equality  Formation). 

For  the  most  part,  the  plains  are  flat  to  gently  rolling,  at  an 
intermediate  elevation  between  the  adjacent  uplands  and  lowlands.   In  general 
these  areas  range  in  elevation  from  850  feet  (258  meters)  to  950  feet  (288 
meters). 

The  lowlands  (area  C)  are  essentially  the  principal  river  valleys 
of  the  county,  the  Fox  River  Valley  and  major  tributary  valleys  and  the 
Kishwaukee  Valley  and  its  major  tributary  valleys.   Three  tributaries  to 
the  Kiswaukee  River  are:   Piscaw  Creek  and  Rush  Creek  to  the  north,  and 
Coon  Creek  to  the  south.   For  the  most  part  these  tributaries  flow  over  the 
lowland  outwash  plain  in  front  of  Marengo  Ridge.   This  lowland  extends  from 
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northwest  of  Harvard  in  the  northwestern  part  of  the  county  to  south  of 
Marengo  in  the  southwestern  part  of  the  county.   The  Kishwaukee  lowland 
extends  eastward  through  the  southern  part  of  the  county  to  near  Crystal 
Lake. 

The  Fox  River  Valley  includes  the  western  portion  of  the  Chain-O- 
Lakes  area  and  tributary  valleys,  mainly  Nippersink  and  Boone  Creeks,  form 
the  principal  lowlands  in  the  eastern  third  of  the  county.   The  Fox  River 
drainage  system,  particularly  in  east-central  McHenry  County,  is  a  poorly 
integrated  system  which  probably  developed  as  a  result  of  the  melting  of 
numerous  large,  isolated  blocks  of  ice  from  the  glacier  which  had  deposited 
the  Haeger  Till  and  outwash.   These  valleys  are  quite  unique  in  this  area 
as  they  locally  have  steep  walls  as  much  as  150  feet  (45  meters)  high  in  a 
few  places  and  frequently  60  feet  (18  meters)  or  more.   These  valleys  ar<> 
mostly  developed  within  the  Haeger  outwash. 

Nearly  all  of  the  principal  lowlands  are  below  an  elevation  of 
850  feet  (258  meters).   The  lowlands  within  the  Kishwaukee  drainage  basin 
generally  range  from  850  feet  to  800  feet  (280  meters  to  242  meters)  while 
the  Fox  River  drainage  reaches  its  lowest  elevation,  about  730  feet  (221 
meters),  at  Algonquin,  in  southeastern  McHenry  County. 

NATURAL  AND  ARTIFICIAL  RECHARGE 

The  combination  of  extensive  areas  of  permeable  granular  materials 
at  or  near  land  surface  and  high  regional  land  surface  elevations  suggest 
that  the  infiltration  of  water  from  precipitation  is  potentially  high 
throughout  sizeable  areas  of  McHenry  County.   Both  terrains  A  and  B  (plate 
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2)  show  areas  that  have  a  potential  for  regional  and  local  natural  recharge. 
Particularly,  areas  where  terrains  A  and  B  are  directly  underlain  by  the 
Henry  Formation,  Haeger  outwash,  or  a  thin  Haeger  Till  over  an  outwash  have 
a  high  hydraulic  conductivity  (permeability).   Therefore,  these  areas  have 
a  good  potential  for  ground-water  development  and  may  be  areas  where  natural 
recharge  may  be  significant  and  artificial  recharge  practical. 

The  lowlands  (terrain  C),  particularly  those  associated  with  the 
Kishwaukee  drainage  on  the  west  and  those  directly  adjacent  to  the  Fox  River 
on  the  east,  may  be  suitable  for  artifical  recharge  locally,  especially  in 
areas  of  extensive  ground-water  development. 

Though  most  upland  areas  are  considered  to  be  the  principal  areas 
for  natural  recharge,  steep  slopes  and  the  resulting  runoff  from  rainfall 
may  reduce  the  overall  effectiveness  of  some  of  these  areas  regionally; 
this  may  be  particularly  true  of  the  uplands  in  the  western  one-third  of 
the  county.   In  addition,  upland  areas  that  are  underlain  by  thick  and 
relatively  impermeable  materials,  eg.  Yorkville  Till,  have  low  infiltration 
rates  and  may  contribute  less  to  regional  recharge  than  some  areas  catego- 
rized as  plains,  terrain  B,  which  are  underlain  by  extensive  sand  and  gravel. 
However,  the  significance  of  each  area  with  respect  to  regional  recharge 
cannot  be  finalized  until  the  entire  northeastern  Illinois  region  has  been 
evaluated. 

DRAINAGE  CONDITIONS 

The  soil  drainage  condition  for  an  area  is  a  major  consideration 
in  the  interpretations  of  geologic  materials  for  planning.   Some  of  the 
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factors  which  influence  soil  drainage  in  McHenry  County  are  depth  to  and 
fluctuation  of  the  top  of  the  zone  of  saturation  (water  table),  permeability 
of  the  underlying  materials,  local  and  regional  slope  characteristics  and 
position  with  respect  to  local  and  regional  ground-v/ater  flow  systems, 
streams  and  drainageways. 

Plate  3  shows  areas  of  poorly  drained  soils  in  McHenry  County. 
The  areas  were  interpreted  from  soil  maps  and  flood  hazard  maps.   In  McHenry 
County,  the  poorly  drained  soils  occur  in  valleys  (C  on  terrain  map,  plate 
2)  along  major  drainageways  of  the  Fox  River,  the  Kishwaukee  River  and 
Their  tributaries.   Poorly  drained  soil  conditions  nlso  occur  along  the 
complex  f luvio-glacial  drainageways  in  the  north-central  portion  of  the 
county  where  extensive  lacustrine  deposits  occur.   Areas  along  the  margin 
of  ablation  tills  of  the  Yorkville,  Tiskilwa  and  Capron  Members  are  fre- 
quently poorly  drained  because  of  their  hummocky  surface  and  small  closed 
depressions  of  lacustrine  silts,  modern  accretion  gleys  and  peat.   Thick 
sequences  of  Yorkville  Till  also  tend  to  be  poorly  drained  due  to  the  high 
clay  content  associated  with  the  till,  resulting  in  an  impermeable  condition. 

INTERPRETATION  FOR  PLANNING 
Waste  Disposal  and  Pollution  Potential 
Five  waste  disposal  maps  are  presented  for  McHenry  County  which 
evaluate  conditions  relative  to: 

(1)  land  burial  of  wastes  (plate  4a) 

(2)  surface  spreading  of  wastes  (plate  4b) 

(3)  waste  disposal  by  septic  systems  (plate  4c) 

(4)  application  of  fertilizers  and  soil  additives  (plate  4d) 
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(5)  application  of  herbicides  and  insecticides  (plate  Ae) 
These  maps  only  indicate  a  probability  of  finding  suitable  or 
unsuitable  sites  within  McHenry  County,  and  they  cannot  be  considered  a 
replacement  for  individual  site  evaluation.   A  detailed  discussion  of  the 
factors  involved  and  limitations  in  the  mapping  has  been  presented  in 
volume  1  of  this  report. 

Land  Burial  of  Wastes  (including  sanitary  landfills) 

This  map  (plate  4a)  differentiates  areas  for  the  burial  of  all 
types  of  waste  products  in  the  ground.   We  have  not  distinguished  the  state 
of  the  waste  product;  that  is,  whether  it  is  solid,  semisolid,  or  liquid. 
We  have  included  in  this  map  considerations  of  the  burial  of  both  domestic 
refuse  and  industrial  chemical  waste,  some  of  which  may  be  toxic.   Areas  A 
through  E  are  listed  in  ascending  order  of  their  capacity  to  provide  pro- 
tection from  pollution  of  both  ground  water  and  surface  waters.   The  basic 
assumptions  are:   1)  burial  in  a  trench  20  feet  deep,  and  2)  contact  with 
ground  water. 

A  large  portion  of  McHenry  County  is  covered  by  a  surficial  sand 
and  gravel  aquifer  (area  B).   The  geologic  units  involved  are  primarily  the 
Haeger  outwash,  which  covers  much  of  the  east  and  central  portion  of  the 
county,  and  the  broad  outwash  plain  west  of  the  Marengo  Ridge.   A  small 
portion  of  the  southwest  corner  of  the  county  contains  a  bedrock  aquifer 
within  20  feet  (6  meters)  of  the  surface  (area  A).   Both  of  these  shallow 
aquifer  systems  present  limitations  to  land  burial  of  wastes  due  to  the 
great  pollution  potential  of  the  local  hydrologic  system  (lakes,  streams 
and  shallow  ground-water  sources). 
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Areas  (area  E)  which  are  better  suited  to  land  burial  of  wastes 
in  McHenry  County  lie  in  the  west-central  portion  of  the  county  on  the  up- 
lands and  Marengo  Ridge.   These  areas  include  thick  (greater  than  50  feet, 
15  meters)  sequences  of  Tiskilwa  and  older  tills.   Portions  of  this  area 
are  overlain  by  relatively  permeable,  but  thin,  Haeper  Till  and  Tiskilwa 
ablation  deposits.   Presumably,  these  thin  permeable  materials  will  not 
influence  the  burial  of  waste.   In  area  D,  where  the  ablation  tills  of  I  he 
Yorkville  and  Tiskilwa  Members  are  thick  and  frequently  associated  with 
local  outwash  material,  greater  care  should  be  taken  in  site  selection  and 
use. 

Surface  Spreading  of  Wastes 

Plate  4b  differentiates  areas  where  there  may  be  pollution  problems 
resulting  from  the  spreading  of  wastes  on  the  land  surface  or  in  the  top 
soil.   It  is  to  be  used  primarily  for  the  placement  of  industrial  and  sew- 
age wastes,  by  any  method,  on  the  land  surface. 

The  factors  that  were  considered  in  mapping  include  depth  to 
shallow  bedrock  and  sand  and  gravel  aquifers,  terrain  and  drainage  conditions 
and  soil  characteristics  -  particularly  hydraulic  conductivity.   It  should 
be  noted  that  areas  A  and  B  have  the  greatest  potential  for  ground-water 
pollution  while  area  C  has  more  potential  for  surface  water  pollution. 

In  McHenry  County,  area  B  occurs  as  outwash  sands  and  gravels 
along  the  major  drainageways  (terrain  C)  of  the  Kishwaukee  River,  Fox  River 
and  upper  Piscasaw  Creek  where  there  are  high  infiltration  rates.   Areas 
mapped  as  C,  where  acceptance  may  be  a  problem  for  surface  spreading,  are 
located  along  the  Marengo  Ridge,  Haeger  Till  uplands,  and  Yorkville  Ablation 
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Till  area.   Locally,  the  principal  factors  are  poor  surface  drainage  (plate 
3),  the  relatively  tight  nature  of  the  underlying  materials  and  the  slope. 
A  small  area  In  the  southwest  corner  of  the  county  has  been  designated 
area  D,  where  bedrock  comes  within  20  feet  (6  meters)  of  the  land  surface. 
Areas  of  no  known  limitations  for  surface  spreading  of  waste  In 
McHenry  County  occur  locally  In  the  southwest  and  western  portion  of  the 
county  where  tills  are  present  at  the  surface,  and  in  upland  areas  east  of 
the  Marengo  Ridge  where  slopes  are  gentle  and  thick  tills  are  present. 

Waste  Disposal  by  Septic  Systems 

Plate  4c  shows  areas  of  potential  pollution  by  septic  systems  in 
McHenry  County.   The  mapping  criteria  and  procedures  have  been  discussed 
in  detail  in  volume  1  of  this  report. 

The  principal  areas  to  be  avoided  are  those  areas  where  the  in- 
filtration rates  are  high  and  the  ground-water  pollution  potential  is  high 
(areas  A  and  B).   These  areas  occur  in  lowlands  and  plains  where  they  are 
underlain  by  a  sand  and  gravel  deposit.   In  McHenry  County,  these  areas 
occur  along  the  major  drainageways  of  the  Fox  River,  Kishwaukee  River, 
Piscasaw  Creek  and  within  outwash  plains.   Areas  where  acceptance  may  be  a 
problem  due  to  the  hydraulic  conductivity  of  materials,  steep  slopes  and 
local  discharge  (areas  C  and  D)  occur  mainly  in  morainic  areas  and  areas 
underlain  by  impermeable  tills,  and  other  impermeable  sediments. 

Areas  in  McHenry  County  with  no  known  limitation  to  properly  con- 
structed septic  systems  (area  E)  include  areas  with  gentle  slopes  underlain 
by  thick  Tiskilwa,  Haeger  and  Capron  Till. 
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Application  of  Fertilizer  and  Soil  Additives 

Conditions  for  application  of  fertilizers  and  soil  additives  are 
napped  on  plate  4d.   Because  of  the  widespread  occurrence  of  surficial  and 
■hallow  burled  sand  and  gravel  in  McHenry  County,  there  are  many  areas 
throughout  the  county  where  excessive  application  rates  for  fertilizers 
and  soil  additives  may  cause  them  to  enter  the  shallow  ground-water  system. 
Happed  aa  "A"  or  "DM,  these  areas  are  perhaps  most  common  in  the  western, 
north-central  and  eastern  parts  of  the  county  where  Henry  Formation  outwash 
(hb,  hm,  or  hw)  or  Haeger  outwash  (wh-o)  lies  at  the  surface  or  is  overlain 
by  thin  sandy  and  gravelly  Haeger  Till  (wh).   There  is  only  one  small  area 
along  the  western  border  of  the  county  where  a  shallow  creviced  bedrock 
aquifer  is  near  the  land  surface.   Areas  mapped  as  "C"  indicate  a  potential 
for  surface  water  contamination  from  excessive  application  rates  due  to  (1) 
ponding  or  ground-water  discharge  in  lowlying,  poorly  drained  areas  or  (2) 
excessive  run-off  in  areas  of  steep  slopes  and  relatively  impermeable  mate- 
rials.  These  areas  are  concentrated  (1)  along  major  drainageways  and  in 
major  lowlands  (materials  mapped  as  c,  gl,  or  ec)  and  (2)  in  the  south- 
central  part  of  the  county  where  an  upland  area  is  underlain  by  ablation 
drift  (wy-a)  overlying  Yorkville  Till  (wy) .   Areas  underlain  by  slowly 
permeable  materials  such  as  Tiskilwa  Till  (wt),  especially  along  the  Marengo 
Ridge,  or  the  Capron  Till  (wic)  are  mapped  as  areas  of  no  significant  lim- 
itations for  application  of  fertilizers  and  soil  additives. 

Application  of  Herbicides  and  Insecticides 

Conditions  for  application  of  herbicides  and  insecticides,  mapped 
on  plate  4e,  in  McHenry  County  are  similar  to  conditions  for  application  of 
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fertilizers  and  soil  additives.   As  noted  In  the  previous  discussion,  ex- 
cessive application  rates  in  areas  of  (1)  widespread  permeable  surficial 
materials  or  (2)  areas  of  potential  ponding  or  high  rates  of  run-off  ma> 
lead  to  problems  of  shallow  ground-water  or  surface-water  contamination. 
These  areas  are  mapped  as  "A"  and  "B",  respectively.   It  should  be  noted 
that  "A"  areas  dominate  the  eastern  part  of  the  county.   Areas  mapped  an 
"C"  are  generally  considered  to  have  no  significant  limitations  for  appli- 
cation of  herbicides  and  insecticides,  but  they  do  Include  a  few  areas 
where  sand  and  gravel  occurs  within  20  feet  of  the  land  surface  which  were 
mapped  under  "D"  in  the  map  for  fertilizers  and  soil  additives. 

Land  Utilization  Mapping 
Both  material  properties  such  as  texture  and  bearing  capacity  and 
terrain  characteristics  such  as  drainage  and  depth  to  zone  of  saturation 
affect  the  suitability  of  land  for  different  uses.   Three  maps  were  prepared 
(plates  8a,  8b  and  8c)  to  evaluate  both  terrain  and  material  characteristics 
for  three  specific  types  of  land  use  -  community  development,  roadway  con- 
struction, and  open-space  planning.   Plates  8a  and  8b  indicate  geologic  con- 
ditions pertinent  to  community  development  and  roadway  construction.   These 
maps  should  be  used  in  conjunction  with  the  USGS  flood  hazard  maps  and  the 
poorly  drained  soils  map  (plate  3).   Plate  8c  outlines  geologic  considerations 
significant  to  open-space  planning.   In  plates  8a-8c,  a  rigid  classification 
of  areas  (i.e.,  good,  marginal,  poor)  was  purposely  avoided;  rather,  these 
interpretive  maps  should  be  used  as  one  source  of  technical  input  for  plan- 
ning decisions  along  with  other  types  of  nongeo logic  data.   Et  is  assumed 
that  specific  construction  projects  will  include  an  adequate  subsurface 
investigation  program. 
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Construction  Conditions  for  Community  Development 

Plate  8a  Indicates  construction  conditions  in  order  of  decreasing 
restraints  for  community  residential  development.   Major  problems  encoun- 
tered in  community  development  in  McHenry  County,  as  in  much  of  northeastern 
Illinois,  include  poor  surface  drainage,  flooding  along  rivers  and  streams, 
and  the  presence  of  deposits  which  have  a  low-bearing  capacity  such  as  peat 
or  accretion  gley. 

These  conditions  are  most  likely  to  cause  severe  problems  in 
areas  A  and  D  on  plate  8a.   These  areas  include  the  lowlands  along  the 
eastern  border  of  the  county  and  those  along  Fox  River,  and  the  lowland 
areas  of  predominantly  outwash  and  lacustrine  deposits  in  front  of  the 
Marengo  Moraine  in  the  western  part  of  the  county.   Caving  of  excavations 
and  flooding  of  basements  are  some  of  the  problems  likely  to  be  encountered 
during  construction  in  lowland  areas. 

Areas  of  intermediate  and  upland  terrain  (areas  E  and  F,  plate  8a) 
where  problems  of  drainage  and  flooding  are  more  localized,  occur  through- 
out the  county.   Bearing  strengths  are  generally  adequate  for  single  family 
residences  and  surficial  materials  can  be  easily  excavated  for  foundations 
and  utility  lines.   Acceptance  problems  for  septic  systems  may  be  encoun- 
tered, especially  in  the  north-central  part  of  the  county  where  poor  surface 
drainage  occurs  in  lacustrine  deposits. 

Construction  Conditions  for  Roadways 

Plate  8b  indicates  construction  conditions  in  order  of  decreasing 
restraints  for  roadways.   In  general,  roadway  planners  are  concerned  with 
locating  areas  of  poor  drainage  and  low-bearing  capacity  materials  and 
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areas  subject  to  seasonal  flooding,  In  determining  the  amount  of  material 
to  be  excavated  or  replaced  in  cuts  or  fills,  and  locating  potential  sources 
of  borrow  that  are  close  to  the  proposed  construction.   Roadway  construction 
in  area  A  lowlands  (plate  8b)  may  require  removal  of  soft  materials,  con- 
struction of  embankments  to  required  grades,  and  construction  of  structures 
over  waterways. 

In  areas  C  and  D  cuts  and  fills  may  be  needed,  and  material  from 
cuts  should  be  suitable  for  common  backfill. 

Geologic  Considerations  for  Open-Space  Planning 

Recognizing  the  importance  of  open-space  planning  to  an  urbanizing 
area,  plate  8c  indicates  specific  geologic  considerations  pertinent  to  this 
type  of  land  use.  According  to  the  NIPC  Regional  Open-Space  Plan  (1971), 
the  following  areas  should  be  given  prime  consideration  for  preservation 
as  open-space: 

(1)  Areas  where  soils  and  geologic  conditions  make  them  unsuit- 
able for  development 

(2)  Flood  plain  areas 

(3)  Areas  with  potential  for  reservoir  sites 

(4)  Prime  ground-water  recharge  areas 

(5)  Areas  with  potential  for  multiple-use  planning  —  i.e.,  areas 
with  potential  dolomite  or  sand  and  gravel  resources;  areas 
with  potential  for  solid  or  liquid  waste  disposal 

(6)  Areas  of  historic,  ecologic,  or  geologic  interest. 

Plate  8c  indicates  the  mapping  criteria  that  were  formulated  in 
accordance  with  these  guidelines.   Since  planning  decisions  regarding  open 
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space  are  based  on  many  nongeo logic  factors,  plate  8c  does  not  attempt  to 
outline  areas  suitable  for  specific  types  of  open-space  use;  rather,  it 
gives  the  necessary  geologic  input  to  guide  open-space  planning  decisions. 
Generally,  map  areas  for  resource  or  waste  disposal  purposes  were  rigorously 
selected  from  other  maps  in  this  series  to  indicate  regions  where  the  prob- 
ability is  greatest  that  the  desired  conditions  will  be  present.   The  full 
range  of  conditions  for  resource  development  or  waste  disposal  purposes  can 
be  better  assessed  by  consulting  the  appropriate  maps  in  this  series.   Areas 
mapped  as  G  include  regions  where  some  of  the  above  conditions  are  present 
but  where  they  are  less  likely  to  be  of  major  importance.   It  was  beyond 
the  scope  of  this  study  to  inventory  areas  currently  being  utilized  as  open 
space  or  to  indicate  areas  of  historic  and  ecologic  interest. 

RESOURCES 
Ground-Water  Resources 
The  ground-water  resources  in  McHenry  County  are  extensive  and 
will  provide  adequately  for  the  needs  of  municipal,  industrial,  irrigation, 
domestic  and  livestock  uses  in  the  future.   The  aquifers  are  separated  into 
three  major  groupings:   the  glacial  drift  aquifers,  the  shallow  bedrock 
aquifers  and  the  deep  sandstone  aquifers. 

Bedrock  Aquifers 

The  main  shallow  bedrock  aquifers  in  McHenry  County  are  in  the 
Silurian  dolomite.  The  Silurian  directly  underlies  the  glacial  drift  in 
some  areas  of  the  county  and  overlies  the  Maquoketa  Group.  Distribution 
and  description  of  these  units  are  presented  in  volume  1  of  this  report. 
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The  water  yield  of  the  Silurian  varies  from  moderate  to  large,  depending 
upon  the  thickness  present. 

The  Maquoketa  Group  is  mainly  shale,  but  also  includes  a  dolomite 
member  which  may  yield  small  to  moderate  supplies  where  it  is  in  contact 
with  sand  and  gravel  glacial  drift.   The  Galena-Platteville  Formations  may 
yield  moderate  to  large  supplies  in  the  southwest  portion  of  the  county 
where  they  are  not  overlain  by  the  Maquoketa. 

The  deep  sandstone  aquifers  are  present  beneath  McHenry  County, 
below  a  depth  of  500  feet  and  extend  to  depths  of  2000  feet  in  the  south- 
western part  of  the  county.   They  are  continuous  throughout  the  county  and 
give  a  large,  uniform  source  of  water  for  municipal  and  industrial  supplies. 
Detailed  information  concerning  the  bedrock  aquifers  in  McHenry  County  is 
found  in:   Hackett  and  McComas,  1969;  Suter,  et  al.,  1960;  and  Hughes,  et 
al. ,  1966.   Woller  and  Sanderson,  1976,  have  compiled  the  public  ground- 
water supplies,  mostly  bedrock  sources,  but  do  include  some  sand  and  gravel 
sources. 

Sand  and  Gravel  Aquifers 

The  major  outwash  deposits  of  McHenry  County  form  extensive  and 
highly  permeable  aquifers.   In  this  report,  the  sand  and  gravel  aquifers 
are  mapped  as  surficial  aquifers  on  plate  6a  and  buried  aquifers  on  plate 
6b.   In  order  to  be  mapped  as  an  aquifer,  the  sand  and  gravel  must  be  at 
least  15  feet  (4.5  meters)  thick  and  occupy  at  least  half  a  square  mile  in 
area.   The  regional  continuity,  thickness  and  relationship  of  the  surficial 
and  buried  sand  and  gravel  aquifers  to  other  glacial  drift  materials  and 
the  bedrock  are  Illustrated  in  the  cross  sections  on  plate  5.   The  lines  of 
section  are  drawn  on  plate  6a. 
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Surflcial  Sand  and  Gravel  Aqulfera 

The  surflcial  sand  and  gravel  aquifers  of  McHenry  County  are 
shown  on  plate  6a.   About  65  percent  of  McHenry  County  is  covered  by  sur- 
flcial aquifers.   The  most  extensive  aquifer,  the  outwash  of  the  Haeger 
Till  Member,  covers  the  majority  of  the  eastern  half  of  the  countv.   Areas 
of  coarse-grained  Haeger  outwash  which  are  thick  (greater  than  60  feet; 
18  meters)  are  included  in  area  A  on  plate  6a.   Areas  of  Haeger  outwash 
deposits  that  are  finer  grained  and  between  30  and  50  feet  (9  to  15  meters) 
thick  are  napped  as  area  B.   Areas  where  the  Haeger  outwash  deposits  are 
thinner  than  30  feet  (9  meters)  but  are  similar  in  texture  to  A  and  B  areas, 
are  mapped  as  A'  and  B'  respectively.   The  Haeger  outwash  is  covered  by 
Haeger  Till  over  much  of  McHenry  County.   The  Haeger  Till,  which  Is  usually 
thin  (less  than  15  feet  -  A. 5  meters)  is  relatively  permeable  due  to  the 
low  clay  and  high  sand  and  gravel  content.    For  this  reason,  the  till  has 
been  included  in  the  surficial  aquifer  systems.   In  the  eastern  portion  of 
the  county  the  surficial  Haeger  outwash  aquifer  comes  in  contact  with  the 
underlying  buried  sand  and  gravel  aquifers.   Here,  along  the  Fox  River,  the 
outwash  sequence  yields  very  large  and  important  water  supplies  which  are 
delineated  on  the  Buried  Aquifer  Map,  plate  6b. 

In  upland  areas  (area  A  on  Terrain  Map,  plate  2)  adjacent  to  low- 
lands of  the  Fox  River  Valley  (terrain  area  C)  in  McHenry  County,  the  thick 
outwash  deposits  may  locally  be  drained  and  not  yield  large  supplies  of 
ground  water. 

The  Haeger  outwash  becomes  thin  and  discontinuous  near  the  margin 
of  the  Haeger  Till  Member  in  the  north-central  portion  of  the  county.   In 
this  area  the  Haeger  outwash  is  generally  not  considered  a  surficial  aquifer. 
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The  surficial  aquifer  that  is  present  beyond  the  margin  of  the 
Tlskilva  Till  (Marengo  Ridge)  in  the  northwestern  portion  of  the  county  is 
composed  of  outwash  plain  materials  related  to  several  glacial  advances. 
In  its  northern  portion,  along  the  upper  Piscasaw  Creek  (area  B) ,  these 
•urficlal  sand  and  gravel  deposits  can  reach  up  to  50  feet  (15  meters)  in 
thickness  and  yield  large  water  supplies.   However,  in  other  portions  of 
this  outwash  plain  the  Winnebago  tills  locally  are  within  20  feet  of  the 
surface  (area  B' )  or  appear  at  the  surface.   In  this  area  the  potential  for 
developing  ground-water  supplies  from  the  surficial  aquifers  is  only  fair 
due  to  the  highly  variable  thickness  of  the  surficial  sand  and  gravel  de- 
posits and  therefore  variable  surficial  ground-water  potentials. 

Surficial  plain  areas,  such  as  southwest  of  the  Haeger  Till 
boundary  (West  Chicago  Moraine)  in  the  central  portion  of  the  county  -  east 
of  the  Tiskilwa  Till  margin  (Marengo  Ridge  -  area  C) ,  and  in  the  southeast 
portion  of  the  county,  (area  A)  may  yield  large  to  moderate  water  supplies. 
These  deposits  may  be  as  much  as  60  feet  (18  meters)  thick,  but  their  thick- 
ness may  also  vary. 

Along  the  Kishwaukee  River  and  its  southern  and  central  tributaries, 
the  sand  and  gravel  can  reach  as  much  as  50  feet  (15  meters)  in  thickness. 
It  forms  part  of  an  elongate  valley  train  and  terrace  deposit  (Henry  Forma- 
tion, Mackinaw  Member)  and  is  mapped  as  area  B.   Portions  of  this  deposit 
are  finer  grained  than  outwash  plain  deposits  surrounding  it.   The  Kishwaukee 
River  Valley  surficial  aquifers  supply  large  amounts  of  water  which  are 
mainly  used  for  irrigation  purposes.   Other  elongate  channel-ways  cut  by 
smaller  streams  throughout  the  county  may  have  small,  local  sand  and  gravel 
deposits  at  the  surface  and  may  yield  small  to  moderate  local  water  supplies 
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(mapped  as  B  and  B').   Where  ablation  tills  (of  the  Tiskilwa  and  Yorkville 
Members)  are  at  the  surface  and  along  portions  of  the  Haeger  Till  Member 
margin  (West  Chicago  Moraine),  the  associated  sand  and  gravel  deposits  are 
small  and  highly  variable.   These  deposits  may  include  mounds  and  ridges 
of  surficial  sand  and  gravel  which  may  locally  yield  small  water  supplies. 
These  areas  are  labeled  C  and  are  located  in  the  south-central  portion  of 
the  county.   One  area,  labeled  C  in  the  central  portion  of  the  county  is 
an  ice-contact  deposit  comprised  of  variable  ridges  and  hills  of  sand, 
gravel,  silt,  and  till.   It  has  a  locally  high  water  table  due  t<>  the  under- 
lying clayey,  impermeable  Yorkville  Till,  and  therefore  may  yield  small  t-> 
moderate  surficial  ground-water  supplies. 

Buried  Sand  and  Gravel  Aquifers 

The  buried  sand  and  gravel  aquifers  in  McHenry  County  occur  at 
specific  stratigraphic  horizons  within  the  glacial  drift.   Their  interrela- 
tionships, however,  are  complex. 

The  occurrence  of  buried  sand  and  gravel  aquifers  is  partly  in- 
fluenced by  bedrock  topography.   The  bedrock  "highs"  have  a  tendency  to 
preferentially  preserve  till  sequences  while  bedrock  "lows"  tend  to  preserve 
interbedded  sands  and  gravels.   These  are  remnant  drainageways  in  the  now 
buried  valley  systems.   An  excellent  example  of  this  is  found  in  the  north- 
west corner  of  McHenry  County  in  the  Troy  Bedrock  Valley  (McGinnis,  et  al., 
1963).   This  ancient  valley  and  its  tributaries  can  reach  depths  of  400 
feet  (120  meters)  below  the  surface  and  contain  thick  sequences  of  sand  and 
gravel,  glaciolacustrine  sediments  and  till. 

There  are  three  extensive  buried  sand  and  gravel  aquifers  in  McHenry 
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County.   The  most  important  water  yielding  buried  sand  and  gravel  aquifer 
source  lies  stratigraphically  between  the  Capron  and  Tiskilwa  Till.   It  is 
thought  to  be  an  old  outwash  plain  deposit  related  to  the  Tiskilwa  Till  and 
burled  by  later  advances  of  till.   In  T.  44  N.  and  T.  45  N.  ,  R.  7  E. ,  the 
aquifer  attains  a  thickness  of  more  than  100  feet  (30  maters),  though  it 
becomes  fairly  thin  and  discontinuous  beneath  the  Marengo  Ridge.   Where  the 
Tiskilwa  Till  is  absent,  this  aquifer  may  form  a  continuous  uninterrupted 
sequence  with  the  overlying  Haeger  outwash.  Where  underlying  tills  are 
absent,  it  may  be  in  contact  with  older  sand  and  gravel  sequences.   An 
average  thickness  for  this  unit  is  25  to  50  feet  (7.5  to  15  meters). 

The  second  most  important  buried  sand  and  gravel  aquifer  is  the 
Capron  outwash  which  stratigraphically  occurs  between  the  Capron  Till  and 
Argyle  Till.   It  extends  over  most  of  the  eastern  half  of  the  county.   In 
the  northwest  corner  of  McHenry  County  the  Capron  outwash  comes  in  contact 
with  the  surficial  Henry  Outwash  overlying  it.   The  Capron  outwash  has  an 
average  thickness  of  25  feet  (7.5  meters),  however,  it  tends  to  vary  in 
thickness  within  short  distances  and  can  have  a  maximum  thickness  of  60  to 
75  feet  (18  to  22.5  meters).   This  aquifer  yields  large  water  supplies. 

The  third  important  aquifer  system  overlies  the  bedrock  surface 
where  it  is  preserved  as  lenses  and  pockets  in  bedrock  lows  east  of  the 
Marengo  Ridge.   This  aquifer  is  fairly  continuous  and  averages  about  25  feet 
(7.5  meters)  in  thickness.   It  yields  moderate  to  large  supplies. 

Minor  buried  aquifers  of  McHenry  County  include:   the  sand  and 
gravel  beneath  the  Yorkville  Till — which  is  not  extensive  but  can  be  as 
much  as  50  feet  (15  meters)  thick  near  the  Town  of  Huntley  (43  N. ,  7  E.); 
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and  the  discontinuous  lenses  and  pockets  of  sand  and  gravel  within  the 
Tiskilwa  and  older  Winnebago  tills  which  may  locally  yield  small  suppl lea. 

Plate  6b  is  a  map  of  the  total  thickness  of  buried  sand  and 
gravel  aquifers  found  in  McHenry  County.   The  classification  schrme  fa 
similar  to  that  described  in  volume  1  of  this  report.   In  brief,  the  units 
are  defined  as:   area  A  -  where  total  thickness  of  buried  sand  and  gravel 
aquifers  is  greater  than  50  feet  (15  meters);  area  B  -  where  the  total 
thickness  of  buried  sand  and  gravel  aquifers  is  between  15  and  50  feet 
(A. 5  and  15  meters).   Areas  labeled  A',  B'  and  C  are  areas  where  the  aur- 
ficial  aquifer  merges  with  the  underlying  buried  aquifer  due  to  the  absence 
of  any  intervening  till  units.   In  these  situations,  the  thickness  of  the 
surficial  unit  was  not  included  in  the  continuous  buried  aquifer  unit  thick- 
ness. 

On  plate  6b,  areas  mapped  as  A  include  the  buried  valleys  of  the 
Troy  Valley  in  the  western  portion  of  the  county  and  most  of  the  eastern 
portion  of  the  county.   The  large  area  of  A'  in  the  eastern  portion  is  due 
to  glacial  meltwater  repeatedly  draining  through  what  is  now  the  Fox  River 
Valley.   The  interbedded  tills  are  absent  and  the  buried  sand  and  gravels 
are  merged  into  a  thick  sequence.   The  precise  thickness  of  the  aquifer 
system  in  the  eastern  portion  of  the  county  is  not  well  verified  because 
many  water  wells  do  not  penetrate  its  entire  thickness. 

Areas  on  plate  6b  labeled  B  and  B'  occur  in  the  central  portion 
of  the  county.   The  thick  aquifers  to  the  east  are  thinner  here  and  local 
aquifers  are  present.  Areas  B  and  B'  are  also  shown  in  the  northwest  por- 
tion of  the  county  where  they  delineate  portions  of  the  buried  valley  aqui- 
fers of  the  Troy  system. 
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The  buried  sand  and  gravel  aquifers  in  the  southwest  and  western 
section  of  McHenry  County,  areas  C  and  C' ,  are  thin  and  not  productive. 
The  bedrock  is  within  50  feet  (15  meters)  of  the  surface  over  most  of  the 
area.   Another  area  of  C  is  along  the  Marengo  Ridge  where  the  buried  sand 
and  gravel  aquifers  are  thin  and  discontinuous  and  not  of  value  as  a  source 
of  water. 

Clay  Resources 

Clay  mineral  and  particle  size  data  suggest  that  Chicago  common 
brick  used  for  structural  or  building  tile  may  be  manufactured  from  the 
Tiskilwa  Till,  Yorkville  Till,  and  the  silty  phase  of  the  Capron  Till  Members 
The  clayey  parts  of  the  Carmi  Member,  where  they  are  over  20  feet  (6  meters) 
in  thickness,  are  also  suitable  for  this  type  of  brick. 

Due  to  the  extensive  deposits  of  the  above  mentioned  units  over 
much  of  the  western  and  southern  portion  of  McHenry  County  and  to  the  pre- 
diction of  a  future  demand  for  clay  resources  no  greater  than  at  present, 
clay  resources  do  not  appear  to  be  a  necessary  consideration  in  planning 
in  McHenry  County. 
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UNIQUE  GEOLOGIC  FEATURES  IN  McHENRY  COUNTY 

1.  Karnes:   (Sec.  32-46N-8E  and  Sec.  5-45N-8E).   These  are  significant  mounds 
glacial  debris  comprised  mainly  of  sand  and  gravel.   They  were  deposited 
by  glacial  meltwater  piling  debris  into  crevasses  or  holes  in  t  l»e  \<p. 
This  area  is  now  a  county  park. 

2.  Garden  Prairie  Stone  Quarry:  (Sec.  31-44N-9E).   This  quarry  exposes  the 
Silurian  dolomite  and  Ordovician  limestones  and  shales.   There  is  an 
unconformity  between  the  formations  which  indicated  subaerial  erosion 
of  Ordovician  sediments  prior  to  the  deposition  of  the  Silurian  stratn. 
Some  of  the  limestone  and  shales  in  the  Ordovician  rocks  are  very 
fossiliferous.   Fossils  found  in  the  lower  few  inches  of  the  Silurian 
dolomites  are  Ordovician  in  age  due  to  incorporation  of  the  lower  strata 
during  deposition.   This  area  is  now  a  county  park. 

3.  Moraine  -  Bloomington  Moraine  (Marengo  Ridge) .   The  Marengo  Ridge  is 
probably  the  most  outstanding  feature  in  the  west-central  portion  of 
McHenry  County.   It  has  nearly  200  feet  (60  meters)  of  relief  over  the 
large  outwash  plain  to  the  west.   This  is  more  relief  than  any  other 
moraine  in  the  area.   The  moraine  represents  the  furthest  advance  of 
the  Tiskilwa  ice  in  the  area.   Downwasting  ice  built  up  this  large 
morainic  feature  which  trends  northwest  throughout  the  county.   The 
Tiskilwa  Till  is  the  surficial  till  that  comprises  this  moraine.   An 
excellent  place  to  view  the  Bloomington  Moraine  is  in  a  newly  purchased 
county  park  (Sec.  13-44N-5E). 

4.  Moraine  -  West  Chicago  Moraine.   The  view  of  the  moraines  in  the  vicinity 
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of  the  Town  of  Harvard  (46N-5E)  reveals  the  contrasting  topography  of 
the  West  Chicago  Moraine  and  the  Bloomington  Moraine.   The  West  Chicago 
Moraine,  comprised  of  Haeger  Till  at  the  surface,  is  situated  on  the 
backslope  of  the  Bloomington  Moraine.   It  typically  has  an  extremely 
Irregular  surface  compared  to  the  smooth  hummocks  of  the  Marengo  Ridge 
Bloomington  Moraine).   The  highest  point  in  the  Chicago  Metropolitan 
Area  is  situated  on  the  West  Chicago  Moraine,  elevation  1189  feet  above 
mean  sea  level  (Sec.  17-46N-6E). 

5.  Pitted  Outwash  Plain:  (Sec.  1  &  2-45N-8E) .   Looking  east  from  Route  14 
just  south  of  Harvard,  there  is  a  pitted  outwash  plain  in  the  break  in 
the  Marengo  Ridge.   An  ice  tongue  entered  the  area,  then  stagnated, 
burying  large  blocks  of  ice  among  the  meltwater  debris.   The  remnants 
of  these  blocks  are  the  'pits'  or  kettle  holes  in  the  outwash  plain 
surface.   A  contrasting  type  of  outwash  plain  surface  is  seen  west  of 
Route  14.   This  large,  smooth  plain  is  the  result  of  meltwater9  rushing 
off  the  ice  front. 

6.  Ice  Block  Valley  -  Wonder  Lake  Region:  (45N-7E).   The  Wonder  Lake  Region 
forms  part  of  the  northeast-southwest  trend  of  fluvial-glacial  drainage- 
ways.   Large  ice-blocks  became  detached  from  the  retreating  glacier  and 
stood  throughout  the  area.   Meltwaters  channeled  their  way  through  the 
ice  and  surrounding  glacial  debris.   As  the  larger  ice  blocks  melted 
they  formed  huge  depressions,  which  today  contain  Wonder  Lake  and  other 
lakes  in  the  area.   Ice  contact  slopes  were  formed  along  the  valley  walls 

7.  Ice  Contact  Features:  (46N  to  44N-9E).   Any  east-west  road  going  from 
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McHenry  County  into  Lake  County  encounters  ice-contact  features.   These 
prominent  ridges  and  elopes  were  formed  at  the  margins  of  the  Haeger 
and  Wadsvorth  Tills  and  are  thought  to  represent  interlobste  deposits. 

8.  Fox  River.   The  Fox  River  system  was  a  major  drainageway  for  glacial 
meltwater.   The  valley  contains  thick  sequences  of  sand  and  gravel  which 
are  a  major  reaource  for  ground  water  and  materials.   A  scenic  view  of 
this  river  today  is  located  where  the  Fox  River  drains  the  Chain-O-Lakes 
(Pistakee  Lake,  45N-9E) .   The  Chain-O-Lakes  are  remnant  Ice-block  fea- 
tures. 

9.  Peat  Bog:  (Sec.  9-43N-7E).   The  peat  bogs,  which  have  formed  organic- 
rich  soils,  are  now  used  for  sod  farming. 
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